RECOLLECTIONS AND REFLECTIONS
particular kind of sound even when it is mixed up with others very much louder.   An example of this is that workmen in an engineering workshop where there is a din that nearly deafens those who are not used to it, can talk to each other without raising their voices.   We found that observers after long practice acquired the power of picking out the sound of a submarine even when mixed up with other sounds, and that better results were obtained by careful and prolonged training of the observers than by increasing the sensitiveness of the instruments. The sound given out by a submarine is not a pure note, but a noise made-up of a great number of notes of different pitches.   In such a case as this resonance does not help much, and since the character of the note depends upon the proportions between the intensities of the different notes, any resonance effect will destroy the quality of the noise of the submarine and make it more difficult to detect. It would be much easier than it is to detect a submarine, if it were a musical instrument and gave out a definite note. Even if we can identify a noise as due to a submarine we require, if we are to catch it, to know the direction from which it comes.   The velocity of sound through water is about 4-3 times that through air.   This will be the proportion between the wave-length in water and air respectively.   An opaque object placed in the way of a wave will not cast a definite shadow unless the diameter of the object is many times the wave-length.    Thus if we determine the direction of the sound in water by placing an object in its way and finding where the shadow is, we have to use much larger objects than would be necessary in air.
The B.I.R. began their attack on the detection of submarines by obtaining from Sir Ernest Rutherford a report 208